
Based on comprehensive research, yes, mycotoxins can reduce vitamin D levels through

multiple distinct mechanisms. This is a significant but often overlooked relationship with

important health implications.

Mycotoxins—secondary metabolites produced by fungi—interfere with vitamin D metabolism at

multiple critical points along the pathway from dietary intake to active hormone function. The

effect is substantial enough that persistent low vitamin D levels despite adequate

supplementation may indicate unrecognized mycotoxin exposure, particularly in water-damaged

buildings or contaminated food environments.

Mycotoxins, particularly aflatoxins, directly damage the intestinal epithelium and reduce the

absorption of vitamin D3 (cholecalciferol), the inactive dietary form. This creates the first

metabolic barrier, preventing adequate dietary vitamin D from entering systemic circulation.

Vitamin D normally undergoes a two-step activation process. The first step occurs in the liver,

where the enzyme 25-hydroxylase converts vitamin D3 to 25-hydroxycholecalciferol (25-OH

vitamin D).

Mycotoxins—particularly aflatoxins, T-2 toxin, and ochratoxin A—cause liver damage that

severely impairs this critical first activation step. Research demonstrates that administration of

deoxynivalenol (DON), T-2 toxin, or aflatoxin B1 decreased 25-hydroxylase enzyme activity in

hepatic tissue by 28–58%, substantially hampering this conversion.

The second activation step occurs in the kidneys, where 1α-hydroxylase converts 25-OH vitamin

D to 1,25-dihydroxycholecalciferol (calcitriol)—the biologically active form essential for calcium

absorption and immune function.

Mycotoxins, particularly aflatoxins and ochratoxin A, damage kidney tissue and interfere with

this final activation step. Additionally, they increase urinary calcium excretion while lowering

circulating calcium levels, compounding the deficiency.

Might Mycotoxins reduce "vitamin d"

Overview

Four Primary Mechanisms of Interference

1. Impaired Intestinal Absorption

[1]

2. Hepatic Activation Disruption
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3. Renal Activation Interference
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Beyond disrupting metabolism, mycotoxins—particularly aflatoxin B1 (AFB1)—directly target

vitamin D receptors (VDRs), which are essential for vitamin D's biological effects. Research

shows that AFB1 exposure significantly down-modulates VDR expression in bone cells. The

chemical structures of vitamin D and AFB1 partially overlap in their poly-aromatic systems,

potentially explaining this direct receptor interference.

The cascade of vitamin D disruption by mycotoxins manifests in several ways:

Bone Health Deterioration: Aflatoxin exposure significantly decreases bone mineralization

parameters, including tibia breaking strength and the percentages of calcium and phosphorus in

bone tissue. Chronic mycotoxin exposure—especially from types that damage the liver or

gastrointestinal tract—can lead to weaker bones, which may be further exacerbated by vitamin

D deficiency.

Immune Suppression: Vitamin D plays a crucial role in immune regulation. Mycotoxins

independently suppress immune responses while simultaneously reducing vitamin D availability,

creating a synergistic weakening of host defense mechanisms. This combined effect may be

particularly damaging in individuals with pre-existing immune dysregulation.

Rickets Risk: Research suggests that exposure to aflatoxin B1 during early childhood, combined

with certain vitamin D receptor genetic variants, increases the risk of rickets in African children.

This indicates that mycotoxin exposure may be an unrecognized contributor to high rickets

prevalence in regions with endemic food contamination.

Gut Dysbiosis: Mycotoxins alter gastrointestinal microbiota composition. Since the gut

microbiome plays a significant role in regulating intestinal homeostasis and the mucosal immune

system, mycotoxin-induced dysbiosis further complicates vitamin D absorption and metabolism.

Clinically relevant diagnostic patterns include:

These patterns suggest that vitamin D laboratory results should be interpreted with

consideration for potential mycotoxin exposure, particularly in treatment-resistant cases.

4. Vitamin D Receptor Blockade
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Clinical Manifestations
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Diagnostic Implications
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Persistent low 25-OH vitamin D levels despite adequate supplementation, especially in

cases of mold exposure from water-damaged buildings

Elevated 1,25-vitamin D levels in conjunction with low glutathione status, which may

serve as markers for mycotoxin exposure



When mycotoxin exposure is suspected or confirmed:

Higher-Dose Vitamin D Supplementation: Practitioners may need higher-than-maintenance

vitamin D doses to overcome receptor blockade, aiming for 25-OH vitamin D levels of 60–90

ng/mL for at least three months. Emulsified forms of vitamin D appear better tolerated by

mycotoxin-exposed patients.

Pre-Activated Vitamin D: Using already-activated forms of vitamin D (1,25-dihydroxy-vitamin

D3) bypasses impaired hepatic and renal metabolism, as this form doesn't require conversion

and can directly bind to vitamin D receptors. This approach circumvents the damaged metabolic

organs and counteracts mycotoxin effects on calcium absorption and immunity.

Mycotoxin Binders: Combined with other strategies, mycotoxin binders may help reduce

circulating mycotoxin levels, though their effectiveness varies by mycotoxin type (more effective

against aflatoxins, less effective against fumonisins or trichothecenes).

Liver and Gut Support: Phytogenic compounds that restore liver health and intestinal integrity

support the recovery of vitamin D metabolism pathways.

Mycotoxins represent a multifaceted threat to vitamin D metabolism through intestinal damage,

hepatic enzyme suppression, renal dysfunction, and direct vitamin D receptor interference. The

clinical recognition of this relationship is essential for understanding persistent vitamin D

deficiency and related conditions, particularly in populations with high mycotoxin exposure from

contaminated food supplies or mold-compromised indoor environments.

⁂

Mitigation Strategies
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Conclusion
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